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Kayaking the Gates of Lodore, Dinosaur National Monument
Background photo opposite: Kalaupapa National Historical Park, Moloka'i, Hawaii

The Water Resources Division of the National Park Service is responsible for
providing water resources management policy and guidelines, planning, technical
assistance, training, and operation support to units of the National Park System.
Program areas include water rights, water resources planning, regulatory

guidance and review, hydrology, water quality, watershed management, ground
water, fishery and marine resources management, and aquatic ecology.

The National Park Service disseminates the results of biological, physical, and
social research through the National Resources Technical Report Series. Natural
resources inventories and monitoring activities, scientific literature reviews,
bibliographies, and proceedings of technical workshops and conferences are also
disseminated through this series.
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A Word from the Associate Director
Natural Resource Stewardship and Science

Mike Soukup, PhD

This annual report

provides a summary of

the 2005 accomplishments
of the National Park
Service’s Water Resources
Division (WRD). WRD, in
partnership with parks and
others, provides leadership,
technical assistance, and funding support for
understanding, protecting, and managing
water and aquatic resources of the National
Park System. WRD provides its services
directly to parks through a broad range

of programs in the areas of hydrology and
water quality, water rights, watersheds and
wetlands, planning, fisheries, and marine
resources. Through the application of science
in a planning, stakeholder negotiation, policy,
regulatory, technical, or administrative
context, WRD’s programs help our parks
succeed in enhancing the overall condition of
their water and aquatic resources. In addition
to direct support to parks, WRD provides
support to regional offices, networks, and

the Washington office in addressing water
resources issues facing the NPS. WRD is part
of the National Park Service Natural Resource
Program Center and is located in Fort Collins,
CO, with additional offices in Denver, CO, and
Washington, D.C.

In 2005, we were fortunate to name Dr.
William Jackson as Chief of the Water
Resources Division. With the departure of
Dan Kimball over two years ago, WRD has
had a series of acting Chiefs, and I pleased that
Bill has taken the helm on a permanent basis.
Bill joined WRD in 1989 as a hydrologist

and Chief of its Water Operations Branch,
where he helped establish National Park
Service programs in the areas of water quality
protection, surface- and ground-water
hydrology, and watershed management. Bill’s
vision, sense of fairness, and strong leadership

will guide WRD in the years to come.

In recent years, the significant support from
Congress for the Natural Resource Challenge
has enhanced NPS field capabilities in aquatic
resource management and enabled WRD to
take on new responsibilities in the areas of
program leadership, servicewide program
and technical guidance, senior technical
support, and management accountability.
These new opportunities have substantially
enhanced the service’s capabilities and
effectiveness in critical program areas, such
as water quality monitoring, water resource
protection, watershed assessment, aquatic
biological resources, and coastal and marine
resource protection. I am pleased with the
professionalism and effectiveness with which
WRD has taken on these new leadership
challenges, while continuing to provide
much needed specialist support to parks in
addressing their day to day water and aquatic
resource issues.

As you read this report, you’ll discern the
incredible diversity of water and aquatic
resource issues confronted by our National
Parks. You will encounter articles on a series
of coastal watershed condition assessments
supported by WRD, progress monitoring
hydrocarbon constituents in Lakes Powell
and Mead, invasive lake trout issues at Glacier
National Park, the spring floods at Delaware
Water Gap National Recreation Area, and
channel changes and flow history on the Little
Missouri River to name a few. These issues
and others are being addressed with technical
proficiency and professionalism by the NPS
water and aquatic resource staff. @
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Comments from the Division Chief

Bill Jackson, PhD

In addition to the day-to-
day carrying out of the

| Water Resource Division’s
. (WRD) programs and
services in 2005, we also
found ourselves in the
midst of a review of the

B LY | National Park Service
(NPS) Management Policies. This review
provided an opportunity to step back and
contemplate the purposes for which the most
significant vestiges of this country’s natural,
cultural, and historic heritage are being
preserved; the policies and principles that
should guide their management; and how
our own programs and positions contribute
to that larger mission. Asyou read this
2005 Annual Report you will learn about
the many ways in which WRD contributed
to preserving, protecting, and restoring the
water and aquatic resources of the National
park system.

As in past years, senior-level technical

and strategic support to a wide variety of
individual park issues remained core to the
division’s accomplishments in 2005, but we
also continued to emphasize innovation
and leadership to servicewide initiatives
intended to better enable parks to address
their water/aquatic resource protection
and management issues. A new framework
for water resource stewardship planning is
being implemented that serves as a model
for program management planning under
the new NPS planning system. WRD is
advancing the use of collaboration and
negotiation as a water resource protection
tool, especially in complex water rights
issues. WRD participated at the interagency
level to help NPS become a partner in new
collaborative efforts to advance coastal
and marine resource protection, including
the establishment of seamless networks of

marine protected areas and the development
of an ocean parks stewardship strategy.
Additionally, the division has been heavily
committed to providing leadership and
technical guidance to the design and
implementation of new servicewide water
quality monitoring and watershed/park
condition assessment programs. As part

of this latter initiative we are striving to
break out of our “divisional box” to forge an
interdisciplinary and inter-organizational
approach to the synthesis and assessment of
ecological conditions of parks at watershed
and landscape scales. All of these initiatives
are discussed in detail in articles in this
Annual Report.

WRD’s bread and butter has always been the
direct support we provide to parks dealing
with complex water and aquatic resource
management issues. Our technical assistance
activity is central to our remaining directly
relevant to the day-to-day management of
park resources, and will remain a top priority
for the division as we move forward. A
complete listing of support provided to parks,
regions, networks, and national offices in
2005 is provided in Appendix A. A few 2005
highlights are bulleted in the sidebar to this
article.

As we look ahead to 2006, we continue to

be challenged by the increasing burden that
fixed costs have on our budget. While WRD
will seek both traditional and creative ways
to increase support to programs and projects,
we will also be looking to more efficiently
manage our costs. A formal core operations
review in 2006 will help us identify potential
ways to increase efficiency in our operations.
Despite the challenges, we’re also looking
forward to some program milestones. We
expect the first of the network water quality
monitoring programs to become fully
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operational in 2006. In addition, we will
initiate the first in a series of prototype park
(watershed) condition assessment projects in
collaboration with several selected regions,
networks, and parks. We hope to implement
this new project program in all regions by
2007.

Central to all the division’s accomplishments
has been the vigilance of park and regional
office managers and staff in recognizing
water resource issues affecting their parks.
We thank you for engaging the division in
your issues, and it’s always a great pleasure
working with you.

I hope as you look through this Annual
Report you will enjoy reading about the
diversity of issues addressed by both WRD
staff and the field-based aquatic resource
professionals, who receive support through
WRD. All of us, working collaboratively
with parks, regions, Washington offices,
cooperators and partners are, indeed,
contributing to NPS’s position as a leader in
protecting and managing water and aquatic
resources of parks and protected areas.

Examples of 2005 Technical
Assistance Accomplishments

« Participated in the feasibility
assessment, design, and/or
implementation of wetland restoration
projects at Grand Teton National Park,
Rocky Mountain National Park, Padre
Island National Seashore, Golden Gate
National Recreation Area, Moores
Creek National Battlefield, and Channel
Islands National Park.

Through participation on the ground-
water technical committee, played a
substantive role in the decision by the
Department of Energy to move the Moab
Mill Site uranium tailings pile off the
floodplain of the Colorado River.

In cooperation with the State of Colorado,
The Nature Conservancy, and the Rio
Grande Water Conservation District, cre-
ated and filed a water right claim for Great
Sand Dunes National Park and Preserve
to protect surface- and ground-water re-
sources as directed by Federal legislation.

Completed a Water Quality Designated
Use and Impairments database, al-
lowing a servicewide assessment and
reporting (by surface-water acre and
stream mile) of compliance with state
water quality standards.

Published coastal resource / coastal
watershed assessments for Padre Island
National Seashore, Gulf Islands Nation-
al Seashore, Cumberland Island Na-
tional Seashore, Cape Lookout National
Seashore, and Timucuan Ecological and
Historic Preserve.

Provided support and leadership to the
NPS Ocean Strategy and made substan-
tive progress towards expanding the
NPS-NOAA Sanctuary Cooperative

Water Resources Division Annual Report-2005



Agreement to include other agencies,
helped propose rules for the manage-
ment of the Dry Tortugas Research
Natural Area, and established an NPS
ocean parks task force.

Supported an assessment of natural re-
source affects stemming from the 2003
breach of the Grand Ditch in Rocky
Mountain National Park.

Made significant strides coordinating
with state, federal, and local entities in
southern Nevada to improve ground-
water modeling and the overall scientific
basis needed to protect ground-water
dependent resources in Great Basin Na-
tional Park, Death Valley National Park,
and Lake Mead National Recreation
Area.

Conducted a post-flood assessment at
Delaware Water Gap National Rec-
reation Area following the April 2005
flood and provided recommendations
for restoration of natural resources and
repair of damaged park infrastructure.

Completed hydrogeologic assessments
of water supply wells and springs at 16
park units. ¥

WASHINGTON PROGRAM
COORDINATION OFFICE

Sharon Kliwinski

In 20035, the Washington,
D.C,, office went through a

. major shift with the retire-
ment of Abby Miller, Deputy
Associate Director for Natu-
ral Resource Stewardship
and Science. Abby had been
a stalwart in the Natural
Resource program, was the program’s key link
with the budget and strategic planning offices,
and played a key role in the implementation
of the Natural Resource Challenge. We had
great trust in Abby’s competence, experience,
and vision, and it was difficult to imagine a
Washington Office without Abby. But, we
were very lucky to have landed Bert Frost as
the new Deputy Associate Director. Bert,
whose background is in wildlife biology, has
brought new strengths to our program opera-
tions, and we are pleased that he has stepped
forward to take on this significant role as a
leader in the natural resource arena.

In the Washington Office, and throughout
the nation, NPS employees have been keep-
ing a close eye on an effort to revise the basic
policy document that implements the Organ-
ic Act and governs operation of the national
parks. This re-evaluation of National Park
Service Management Policies has brought to
the forefront the continuing tension between
the need to preserve park resources and the
desire to make them available to the broad-
est possible public. Within the service, this
rewrite of the management policies has been
met with an intensified evaluation of who

we are as National Park Service employees
and what we see as the future of the National
Park System. As the revision process contin-
ues, the Natural Resources office will
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continue to play an important role in shaping
and defining future policies. ¥

PLANNING AND EVALUATION
BRANCH HIGHLIGHTS

Mark Flora, Chief

Planning and Evaluation Branch (PEB)
activities in FYo§ were focused upon
providing servicewide policy and guidance
for the protection of wetlands, fisheries, and
marine resources; providing programmatic
oversight and funding accountability

for WRD and NRPC-funded projects;
implementing “pilot” development of our
new suite of water resources planning
products that better respond to needs created
from the implementation of the new Park
Program Planning Standards and Resource
Stewardship Planning; expanding our efforts
in developing coastal resources / coastal
watershed condition assessments; and
providing direct support to NPS units in the
areas of water resources planning, wetlands
restoration, fisheries management, and
marine resources protection.

In the policy and regulatory arena, PEB

staff worked directly with the DOI Assistant
Secretary for Policy, Management and Budget,
the White House Council on Environmental
Quality, and various interagency working
groups in order to include NPS programs

in the development of a U.S. Oceans Action
Plan. Continuing support was also provided
to the NPS Office of Strategic Planning in

the development of servicewide technical
guidance for NPS Strategic Plan goals relating
to “wetland land health” and “marine and
coastal processes.” In addition, PEB staff
have been active in guiding NPS efforts to
assure compliance with Executive Orders
11990 (Wetlands Protection) and 13158
(Marine Protected Areas), providing an

NPS perspective to the U.S. Coral Reef

Task Force and the Marine Protected Area

Interagency Committee, working with the
Aquatic Nuisance Species Task Force, and
recommending strategies to streamline
wetland compliance procedures for Federal
Highways road projects within national parks.

During the course of FYos PEB staft
provided programmatic oversight, technical
review, and guidance for 85 active WRD

or NRPC funded projects relating to water
resources planning, wetlands protection
and restoration, fisheries management,

and marine resource protection. Included
in this effort is providing fiscal oversight,
accountability, and quality control for
approximately $8.1 million of Natural
Resource Challenge funding (multi-year
total) allocated to support these projects. In
addition, the PEB also provided 1) technical
advice and policy review and served as lead
for the regulatory review of 15 wetlands
statement of findings, 2) servicewide review
and comment on 15 EIS/EA environmental
compliance documents, and 3) policy review
of the water related aspects of 19 NPS
planning documents, including General
Management Plans, Special Resource
Studies, and other planning studies.

Accomplishments during the year were
numerous, and several are highlighted

in the following short articles. During

FYos, the PEB provided oversight for

the development of Water Resources
Management Plans at Voyageurs National
Park, Mammoth Cave National Park, and Isle
Royale National Park and Water Resources
Information and Issues Overview Reports

at Missouri National Recreational River,
Sequoia-Kings Canyon National Parks,
Denali National Park and Preserve, and
Saint-Gaudens National Historic Site. Of
particular note during FYos were PEB’s
efforts to re-engineer PEB’s Water Resources
Planning Program (www.nature.nps.gov/
water/planning.htm). While this program

has been highly successful in completing
over 65 water related planning documents

Water Resources Division Annual Report-2005
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during the 12 years of its existence, recent
changes in NPS park planning standards
have required revisions to our water related
planning products to support new planning
requirements, including the development of
park-specific Foundation for Park Planning
and Management documents, General
Management Plans, and Resource Stewardship
Strategies. Efforts in FYos included the
preparation of a “pilot” Water Resources
Foundation Report for Golden Gate National
Recreation Area and the initiation of

Water Resources Stewardship Reports for
Point Reyes National Seashore and Denali
National Park and Preserve.

During the year, PEB’s Wetlands Protection
and Restoration Program participated in
wetlands restoration activities for the Snake
River Gravel Mine (Grand Teton National
Park / John D. Rockefeller Memorial
Parkway), the Glacier Creek Livery and
Hidden Valley wetland restoration projects
(Rocky Mountain National Park), and

the development of a plan to address the
removal of exotic shrubs and promote
channel and floodplain recovery at Canyon
de Chelly National Monument. The PEB
also participated in wetland restoration
feasibility assessment, design, and/or
implementation efforts at Padre Island
National Seashore, Golden Gate National
Recreation Area, Moores Creek National
Battlefield, and Channel Islands National
Park.

In FYo5, PEB’s Fisheries Management and
Marine Conservation Program participated
in the Upper Colorado River Endangered
Fishes Recovery Implementation Program;
represented the NPS in the Flaming Gorge
EIS affecting Dinosaur National Monument
and Canyonlands National Park; assisted

in the development and review of marine
protection strategies for Dry Tortugas
National Park; assisted in the planning

for native trout restoration in Great Basin
National Park, Great Sand Dunes National

Park, and Rocky Mountain National Park;
and participated in the development of
Fisheries Management Plans for Biscayne
National Park and Isle Royale National Park.
In addition, a new program to assess the
condition of coastal resources and coastal
watershed moved from its “pilot” phase into
a “production” phase with the completion
of coastal resources and coastal watershed
condition assessments for Cumberland
Island National Seashore, Padre Island
National Seashore, Gulf Islands National
Seashore, Cape Lookout National Seashore,
and Timucuan Ecological and Historic
Preserve. In addition, funding was allocated
for 15 additional assessments for NPS units
located in Alaska, California, the Great
Lakes, and the Caribbean.

PEB staff members are also proud of the
numerous opportunities we have had during
this year to directly serve parks by providing
technical support at the request of regional,
network, and park staffs. In FYos, the PEB
provided project oversight and/or technical
assistance to all seven NPS regional offices, 12
Inventory & Monitoring Program Network
offices, and 97 individual units of the national
park system. The Planning and Evaluation
Branch is proud to be part of the National
Park Service and looks forward to being of
continued service to the units of the National
Park system throughout FYo6! ¥
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Assessing Coastal Watershed
Conditions in the National Parks

Kristen Keteles, Coastal Watershed
Condition Assessment Coordinator,
Texas A&M University
Cliff McCreedy, Marine Management
Specialist, Planning & Evaluation Branch

Over 55% of the US population now occupies
the coastal zone. As aresult, population
pressures on water and land resources and
consumption of marine resources are taking
their toll on coastal ecosystems. Coastal
watersheds face many threats which may have
dramatic impacts on the functioning and
integrity of coastal park ecosystems or reduce
quantity and quality of wildlife habitat. In
order to evaluate these threats and increase
the scientific understanding of coastal park
conditions, the NPS Watershed Condition
Assessment Program is providing assessments
of coastal parks through the Natural
Resource Challenge. As of FYo5, WRD has
initiated condition assessments of 41 ocean
and Great Lakes parks, with more planned for
FYo6 and o7.

Scientists review and synthesize existing
information to determine the status of
coastal park resources, including water
quality, habitat condition, invasive and feral
species, extractive uses, physical impacts
from resource use and coastal development,
and other issues affecting resource health.
Working through universities in the
Cooperative Ecosystem Studies Units, WRD
plans to complete assessments of 52 ocean
and Great Lakes parks, utilizing expertise in
physical and biological sciences, including
oceanography, water quality, marine

and estuarine sciences, and geographic
information systems.

As of FYog3, final reports have been published
for Padre Island National Seashore, Cape

Lookout National Seashore, Timucuan
Ecological and Historic Preserve, Gulf
Islands National Seashore and Cumberland
Island National Seashore. In addition to
characterizing the relative health of coastal
park resources and revealing factors that
may cause impairment, these reports clarify
needs for field studies to more fully evaluate
conditions and identify information gaps.
WRD coordinates closely with parks and
the NPST & M Networks to integrate these
assessments into park and servicewide
databases and vital signs monitoring. The
coastal condition assessment reports could
be used to guide more intensive assessments
aimed at further elucidating known park
problems, identifying pollution sources or
other resource stressors, and developing
restoration or cooperative watershed
management strategies in parks and
nationwide. Completed reports have yielded
some important findings:

Cape Lookout National Seashore

(North Carolina) Generally, park waters
were found to be in good condition since
there are no point sources of pollutants

in the park. However, some surface-water
locations periodically showed high nutrient
concentrations. Certain ground-water sites
also exhibited high levels of nutrients, likely
the result of leaking septic systems.

Padre Island National Seashore (Texas)
Physical changes to the coastal environment
dramatically altered salinity patterns and
affected seagrass composition, and low
dissolved oxygen levels require further
investigation. Although no exotic species
have been documented in inland ponds and
wetlands, it was recommended that the park
monitor for water lettuce (Pistia stratiodes)
and water hyacinth (Eichhornia crassipes) to
prevent invasions.

Gulf Islands National Seashore (Florida
and Mississippi) Water resources were
found to be in a “stressed” condition. Water

Water Resources Division Annual Report-2005
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Copies of completed coastal watershed condition assessments may be found at:
http:/lwww.nature.nps.goviwater/watershed_reports/WSCondRpts.htm.

segments adjacent to the park have been
classified as impaired due to nutrients, toxic
compounds, biological oxygen demand,
dissolved oxygen, fecal coliforms and metals.
However, additional sampling for specific
parameters and adding new locations are
necessary to more fully evaluate the condition
of park resources.

Timucuan Ecological and Historic
Preserve (Florida) Water samples were
collected and analyzed for metals as part

of the County of Jacksonville’s monitoring
program. Several stations adjacent to the
park exceeded Florida surface-water criteria
for several parameters, including Hg, Cu, Pb,
and Fe. These data indicate that metals pose
a potential threat to water quality within and
adjacent to the park.

Cumberland Island National Seashore
(Georgia) Dissolved oxygen concentrations
were sampled at 20 locations over a period

of four years by Georgia DNR-Coastal
Resources Division. Concentrations below
the Georgia Environmental Protection
Division standards (4 mg L) occurred in 16%
of the sample and exceedences of state criteria
were most common in the summer months.
The low dissolved oxygen values could be the
result of increased inputs of nutrients into
Georgia coastal waters. The observation of
low dissolved oxygen has already resulted in
increased attention by the State of Georgia
concerning the potential for hypoxia in the
area. ¥

Timucuan Ecological and Historic Preserve (NPS)

Gulf Islands National Seashore (NPS)
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Water Resources Foundation
Report: Supporting the GMP
Process for Golden Gate National
Recreation Area

Don P. Weeks, Hydrologist
Planning and Evaluation Branch

Each park is encouraged to prepare

a Foundation for Park Planning and
Management Report (Foundation Report)
that supports development of the park’s
General Management Plan (GMP). As
defined in the 2004 NPS Park Planning
Program Standards, the Foundation Report
describes the park’s purpose, significance,
primary interpretive themes, and special
mandates, along with identifying those
resources and values determined to warrant
primary consideration (Fundamental
Resources and Values) in park planning
and management.

In response to a technical assistance request
from Golden Gate National Recreation Area
(GOGA), WRD, working with GOGA and
the NPS Denver Service Center planning
staff, prepared a Water Resource Foundation
for Planning and Management Report (Water
Resources Foundation Report). This was
the first Water Resources Foundation Report
prepared for a park, incorporating the new
NPS planning elements. The report was
designed to support development of GOGA’s
Foundation Report and extend as a reference
on water resources for the GMP.

The primary objectives of the Water Resources
Foundation Report are to: 1) provide
background for water resources and 2) build
from the park’s purpose and significant
statements, identifying and describing the
fundamental water resources at GOGA, along
with the identification of stakeholders and laws
and policies that apply to these fundamental
water resources. Issues and management
concerns known to impact these fundamental

resources are also included in the report.

e '-.-.--_-;..r" -

Golden Gate Bridge, looking north towards the Marin
Headlands of Golden Gate National Recreation Area
(Don Weeks).

In preparing the Water Resources
Foundation Report, WRD participated in
the first planning workshops where GOGA’s
Purpose Statement, which describes the
specific reason(s) for establishing the park
and Significant Statements, which define
what is most important about the park’s
resources and values, were generated.

One of the GOGA Significant Statements
pertaining to water resources is, “Protects
an undeveloped remnant coastal corridor of
marine, estuarine, and terrestrial ecosystems
that support exceptional native biodiversity
and provides a refuge of one of the largest
concentrations of rare, threatened, and
endangered species in the national park
system.” Building from the Significant
Statements, water was easily defined as a
fundamental resource at GOGA. The park’s
fundamental water resources were grouped
into the following four categories, realizing
some overlap between categories (i.e.,
wetlands and coastal water resources):

1. Freshwater streams and ponds

2. Ground-water aquifer and springs

3. Wetlands

4. Coastal and marine water resource
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Identifying the fundamental water resources
at GOGA, along with the supporting
legislation and policy, will assist with
development of desired conditions for water
resources in the park’s GMP. This will then
set the stage for the next park planning
element after the GMP, the Resource
Stewardship Plan, where strategies will be
presented that work towards maintaining
and achieving the desired conditions,
addressing the pressing issues influencing
fundamental resources at the park.

Bird Island Overlook, Golden Gate National
Recreation Area (Don Weeks)

Some of the threats to water resources at
GOGA captured in the Water Resources

Foundation report include: Water resource planning reports for parks,

including this report, are posted on WRD’s
website at: www.nature.nps.gov/water/

planning.htm. ¥

« Water quality degradation affected by
past, current, and future activities, such
as: bacteria and nutrient loading from
wastewater disposal (septic systems);
pollutants from landfills and dredging
operations; chemicals from agricultural
practices; non-point runoft pollution,
including heavy metals from roads,
parking lots, and stormwater outfalls;
radioactive wastes dumped in the Gulf
of the Farallones National Sanctuary;
sedimentation and bacteria impacts
from cattle grazing and equestrian
services; and saltwater intrusion from
overpumping of some shallow aquifers.

Water quantity alteration, including
seasonal timing of flows, continue to be
affected by past, current, and

future activities, such as: streams
dammed to impound surface water,
roads and trails concentrating surface
runoff, and alteration of stream
channels from channelization and bank
stabilization efforts.

Historic and current alterations to
wetlands have occurred at GOGA,
leading to a decrease in functions
and species abundance and
diversity within.
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Restoring Montane Wetlands at the
Former Glacier Creek Livery Site,
Rocky Mountain National Park

Joel Wagner, Wetland Program Leader,
Planning and Evaluation Branch
Michael Margo, Supervisory Biological
Technician, Rocky Mountain National Park
Karl Cordova, Biologist, Rocky Mountain
National Park

Prior to the park’s establishment in 1915,

the landscape was dotted with homesteads,
commercial buildings, and lodges. Among
these were guest facilities built by legendary
homesteader Abner Sprague at what is now
called Glacier Basin. Historical information
indicates that Sprague cleared a willow/alder
wetland along Glacier Creek to construct

a horse barn in 1910. By 1958, the barn had
been demolished and replaced by a new
barn and corrals for a horseback riding
concession. In the early 1990’s, a park study
indicated significant water quality problems
in Glacier Creek immediately below the livery
site (elevated ammonia and fecal coliforms).
The facilities were subsequently demolished
in 2002 and rebuilt about a half mile away,
clearing the way for removing contaminated
fill and restoring historic wetlands.

Upper corral at the former Glacier Creek Livery
(Rocky Mountain National Park, 2002).

Park and WRD staff began collaborating

on a wetland restoration design in 2002.
Because site clearing and filling occurred
very early in the 2oth century, we did not
have pre-disturbance aerial photography to
clarify the boundaries and characteristics of
historic wetlands. Also, corral excavations
failed to expose an obvious buried soil

layer, indicating that the wetland surface
was likely removed and backfilled with

sand and gravel to stabilize and dry the site.
Without such important clues, we had to rely
exclusively on evaluating nearby “reference
wetland” characteristics and a thorough
understanding of site hydrology to create a
restoration design.
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Volunteers and park staff install thousands of native
wetland plants as specified in the restoration plan
(note willow stakes leafing out in the right foreground)

(Joel Wagner).

A park crew excavates fill material to achieve elevations
called for in the restoration design. (Joel Wagner)
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The reference wetland concept, where a
nearby, undisturbed wetland system provides
a model for the restoration design, is critical
to successful wetland restorations of this
type. The keys to choosing appropriate
reference sites are: 1) they must have the
types of plant communities and landscape
features that likely existed at the “target”
(restoration) site and 2) they must have the
same hydrologic regime as the restoration
site (e.g., water sources and seasonal water
level fluctuations).

We monitored hydrology at the target and
reference sites during 2002-2004, but for
slightly different purposes. At the corrals, we
installed wells to evaluate hydrology across
the entire site. At the reference wetland, we
installed wells to confirm that the hydrologic
regime is comparable to the target site and
also to evaluate how slight differences in
ground surface elevations relative to the
water table support a range of wetland,
transitional, and upland habitats. For this
latter purpose, we placed wells along a
transect that began in an upland forest and
descended through a willow/alder thicket
and two emergent wetland communities.
From this information, we developed a model
describing what ground surface elevations
needed to be achieved in the target area,
relative to the local water table, to restore the
desired wetland communities.

In late summer of 2004, with the reference
model and knowledge of target site
hydrology in hand, we were ready to create
the restoration design. We determined the
desired ground surface elevations for each
well location in the corral area and, with

the help of the park engineering technician,
created a contour map of the final design
elevations in AutoCAD. The design included a
mix of herbaceous and willow/alder wetlands
modeled after the reference area.

Construction began in fall of 2004. We
were fortunate to have the services of park
maintenance staff with the earthmoving
skills necessary to remove several thousand
cubic yards of fill and achieve the tight
tolerances called for in the design (+/- 0.1 feet
at staked contours). We left buried boulders
in place and used fallen logs to distribute
sheetflow, create habitat variability, and
provide a source of organic material for the
new wetland ecosystem.

In April 2005, over 500 willow stakes
obtained from nearby wetlands were
installed on slightly elevated “islands” and
other transitional areas throughout the
site. In late June, 60 members of Wildlands
Restoration Volunteers, a non-profit
organization based in Colorado, helped
plant the nearly 20,000 native sedges,
rushes, grasses, and alders specified in the
revegetation plan. These extremely hard-
working volunteers contributed over 870
hours of labor to the planting effort.

Later that summer, park staff installed five
permanent monitoring transects to evaluate
revegetation success, exotics, and herbivory.
After noting that elk herbivory was very

high on the willow stakes and herbaceous
plantings, the park erected an eight foot

tall buck-n-rail fence to exclude elk until
vegetation becomes sufficiently established to
accommodate herbivory. @
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Invasive Lake Trout Pose Threat
to Native Fish Conservation in
Glacier National Park

James T. Tilmant, Fisheries Program
Leader, Planning and Evaluation Branch
William Michels, Biologist, Glacier
National Park

Dramatic declines have occurred in native
bull trout (Salvelinus confluentus) and
westslope cutthroat trout (Oncorhyncus
clarki lewisi) in Glacier National Park’s four
largest western lakes due to the invasion of
non-native lake trout (S. namaycush). Both
bull trout (a federally listed threatened
species) and cutthroat trout (a state species of
special concern) are now close to extirpation
from Lake McDonald, the largest and most
prominent lake in the park.

Tracking tagged lake trout in Lake McDonald,
Glacier National Park (University of Montana,).

Lake trout, native on the east side of Glacier
National Park but not to waters west of the
continental divide, were introduced into
Flathead Lake (110 kilometers downstream
of the park and west of the divide) in 1905.
Since then, they have slowly but consistently
spread up the Flathead River system and
into the park’s western most rivers and lakes.
Lake trout were first reported in the park

at Lake McDonald in 1959. By 1969, gill

net surveys revealed lake trout comprised
approximately 20% of all trout captured from
Lake McDonald. In 1977, that portion had
increased to 45% and to over 77% by 2000.
Due to a lack of funding and knowledge

of how to address this issue, lake trout
continued to spread further into the Flathead
River drainage during the 1980’s and 90’s.

By 2000, they had also invaded Logging,
Bowman and Kintla Lakes. Over the past
four years, the invasion of Harrison, Lower
Quartz, and Upper Quartz Lakes has been
verified by NPS and FWS researchers.

Andy Dux, Montana State University graduate student,
measuring netted lake trout (University of Montana).

To address this issue, WRD has been working
with park staff, FWS, and the Montana State
University Fish and Wildlife Coop Unit to
fund studies aimed at increasing knowledge
of lake trout within the Flathead River
system and to identify potential suppression
measures. These studies have included a
project to locate spawning sites, document
population characteristics, and determine
the spatial and temporal distribution of lake
trout in Lake McDonald. Results will allow
suppression efforts to target specific habitats
at times that will maximize lake trout catch.
A second study has involved the evaluation
of fish populations in 15 park lakes, where
adfluvial populations of bull trout reside, and

Water Resources Division Annual Report-2005

19



the identification of potential barriers to lake
trout invasion of these lakes.

While these studies have been in progress, the
park constructed an artificial barrier to lake
trout movement on Quartz Creek between
Lower and Upper Quartz lakes. This was in
response to a recent discovery of lake trout in
lower Quartz Lake and the desire to preserve
the upper lake and drainage basin from
invasion. The upper basin represented one

of the last pristine aquatic ecosystems within
the Flathead drainage. It contained pure wild
populations of bull and westslope cutthroat
trout. The barrier, constructed of rock
gabions placed across the streambed, was put
in place in September 2004. Unfortunately,
the placement of this structure appears to
have happened too late as during the Summer
of 2005 lake trout were discovered to have
already invaded Upper Quartz Lake.

At this time, the preservation of native fish
assemblages within the Flathead drainages
of Glacier National Park will depend on the
implementation of costly suppression efforts
for lake trout and other non-native species.
The park is seeking funding to initiate a
broad-scale lake trout reduction program
with the hopes that populations can be
reduced to a periodic maintenance removal
level. Utilizing knowledge gained in the Lake
McDonald lake trout study, the park initiated
a limited lake trout netting effort in Fall 2005
with park base funding. This small effort was
highly successful in verifying spawning sites
and removing approximately 100 spawning
lake trout. However, much larger efforts will
be needed if the impacts of non-native lake
trout are to be reduced or eliminated in the
park’s western waters.

The control and removal of lake trout
populations is an issue at several large
western park units, including Yellowstone
and Grand Teton National Parks, and a more
permanent solution for lake trout control is
needed servicewide. WRD is encour